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(57) ABSTRACT 

A polishing suc&ce cl&aaiag method and apparatus are 
capable of effectively removiDg the polishiog residue from 
the polishing suffice of a polishiag bible in a polisher by 
using a minimal amouat of deaning liquid. In the polisher, 
a workpiece to be polished is pre^ssed against the polishing 
surface of the polishing table to pol^b the wodqpiece by 
relative motion between the polishing surface and the work* 
piece. The polishing surface cleaning apparatus uses mixing 
spray nozzles for imxing together a deaning liquid and a ga^ 
and spraying the cesultlog fluid mixture on the polishing 
surface Co clean it 

9 ClBlms, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR By spr&yzag & fluid mixture of a deaning Hquid and a gas 

CLEANING POIiSHING SUEtFACE OF on the polishing surface^ lh& polishing n^sidiu^ od tho pol- 

POLJSHm ishing surface is scraped ofl hy the gas in the fluid mixture 

BACKGROUND OF THE INVENTION further washed away by the cleaning liquid. Therefore, 

„ . . , . * . , ^ ^ polishing residue on the polishing surface is removed 

Ihc present invention relates to a method and apparatus oomptetcly. Accordingly, the polishing surface 

for deaning a poHshing surface of a polisher m which a cleanedby this method is unlikely to damaro a workpiece in 

workpiccc to be pohshcd, eg a semiconductor wafer is subsequent polishing process and can maintain stable 

pressed agamsl the polishing surface of a pokshmg doth» a polishiafi pcrfomiance 

polishing abrasive wheel, etc on a polishing table to polish tn S • . i. t v f • r 

L WDTkpiea by relaJive motiDn betweei tfa» poU^Ung " , ThBflwdmuttoem.y to sprayed on the poteluQgsurfec^ 

surface and the wofkpjece. from apluranty of inixmg spray nozdw 

ff 4 r f t. - f <!. i.< puismog suifa.ce of me poIiBDiDg table. IiK mixing spiay 

diat the residue of apobshed woApiece. eg. a semiconduc- ^ ^ ^ *^ ^suiting fluid mfirtuce. 

lor wafer. remammgoD the pohrfmgsurfice of the polish- „ * ' ' . ««n«w«» 

ing doth may damage a worlqiiece in a subsequent polishing ^ *d(Wioi^ lh£ present ioveatioo prowdes a pol^g 

process. To solve the problem, when the poHshing surface of sutEaoft ocaning apparatM for use lo a poHsiier m whah a 

the poUshine cloth is subjected to dressing by a dresser workpiece to be polished is pressed against a polishing 

(legMicrating device), a cleaning liquM, e,g. pure water, or » polishing table to polish die warfcpiew by 

nitrogen gas is sprayed on the p oIMiiog surface, whereby fiie -w, relative motion between the pohshmg surface and the work- 

i«ndtt»of thepoli8bedwodipiec»ODfh«poMing8urfa»iB P^- Waratas includes a mixing spray nozzle for 

discharged to the outside of tte sy«em. together a deamng liquid and a gas and for spraymg 

Whenpnre water is sprayed on the polishing snr&ce as a J* °" the pohshmg surface to dean 

cloaning liquid, the amount of pure water used in the entire ' . , 

system increases, and the amount of pure water to be jj Bycprayiagafluidnrixearcof adcaningliquid and agas 

supplied Uj a polishing unit becomes insufficient on the polishing surface from the mixing spray nozzle, the 

Furthermore, pur« water as sprayed od the polishing surface polishing residue on the polishing surface is removed almost 

of the polishing cloth under low pressure cannot assist in completely. Accoidingjy, the polishing surface cleaned by 

scraping the polishing residue fiom the recesses in the ^ apparatus is unlikely to damage a workpiece m the 

polishing doth surface. Consequently, it is necessary to so subsequent polishing process and can maintain stable pol- 

perform dressing under a sufficienUy heavy load. However, ^^"^S performance. 

if the polishing cloth is doessed under an increased load, the The polishing surface dcaning apparatus may further 

stock ranoval of the polishing cloth by dressb^ inotases* uidudc a pressure controller for independently controlling 

Thus, the polishing doth wears out at an inooased rate. the respective pressures of a cleaning &iuid and a gas 

If pure water is sprayed under high pressure in order to 3s supplied to the mixing spray nozzle, 

cob ance the polishing D&sidue scraping eSect, the amount of Tlie provision of the pressure controller allows desired 

pure water used further increases, as a matter of course, control of the ratio between the cleaning liquid and the gas 

causing the pure water supply to become insulicient in the fluid mixture and the spray speed of the fluid miicture 

Meanwhile^ the method wherein nitrogen as is sprayed on and enables the cleaning action on the polishing surface (o 

the polishing suiface to blow away the polishing residue to 40 be controlled as dosir&d. 

the outside of the system is effective but has the disadvan- in the polishing sui^k^ cleaning ^pantus, the mfriTig 

tage that the poli^ng residue may be dried by being spray nozzle may be secuced to a mounting member for 

sprayed with nitrogen gas to become fixed even more firmly mounting an abrasive liquid supply nozde for supplying an 

on the polishing cloth surface. Moreover, the spraying of abrasive liquid to the polishing surface or a chemical liquid 

nitiogai gas causes the polishing residue to scatter and 45 supply nozzle fbr supplying a chranfcal liquid to the polish- 

contaminate the outside of the system, i.e. the BOiroundbgB ing surface. 

of the polishing table. Tliis exeits adverse effects upon the ^he foregoing and other objects, features and advantages 

subsequent polishing process. of thcprese-nt invention will be apparentfrom the foHowiAg 

SUMMARY OP THE INVENHON detailed description and append^ daims talcra in oonnec- 

Ibe present invention was made in view of tlie above- ^« accompanying drawing^, 

described circumstances, Accordingly, an objea of the BRIEF DBSCRIPHOK OF THE DRAWINGS 
present invention is to provide a polishing surface deaning 

method capable of effectively removing the polishing resi- ^ a diagram sdiemalically showing a stiuctural 
due torn the polishing surface of the poIi5iing table by 55 ©Kmiple of a polisha: in which the polirfiing surfitce dean- 
using a TTifnTTnal amount of cleaning liquid. method according to the present invention is carried ouL 

Another object of the present invration is to provide a ^ is a diagram showing the suncture of an example 

polishing snrface cleaning apparatus suitably used to carry of a mixing spray noz^e used in the polishing surface 

out the poli^iing sor&oe deaning method. deaning method according to the present inventioa 

The present invention p!rovi<fcs a polishing surface dean- 60 3 is a diagram showing the strucfare of another 

ing method for use in a polisher in whidi a wo&piece to be exan^^Ie of a mixing ^ray nozzle used in the polishing 

p olished is pressed against a polishing surface of a p olishing surface deflntn g method according to the present invention, 

tabic to polish the wi»:^ccc by relative motion between the FIG. 4 are diagrams showing tlxe locus of a spray of fluid 

polishing surface and the woikpiece. According to the mixture from a mixing spray nozzle, of which: FIG. 4a is a 

poli^iing sui&ce deaning method, a fiuid mixture of a 65 side view showing the configuration of the spray of fluid 

deanmg liquid and a gas is sprayed on ^e poUshing surface mixture as seen from a side th^eo^ FIO. 46 is a plan view 

to dean iL showing the otmfignration of the ^pray of fluid mixture on 
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th& polishing doth suiface as sera ^om above» aad FiG, Ac 3, the fluid aiktuie of pure water and nitrog&n gas fs sprayed 

is a graph showing the flow distribution of the fluid niixtuie. on the surface (palishmg surface) of the poHshing doth 2 

FIG. 5 IS a diagram showing spots wber« sprays of fluid ffom the mixii^ spray nozzles 7-1 to 7-4 to dean the 

mixture from mixmg spray oo^es impinge od the polishiag polishiag surface* The pressure of aitrogen gas caa be set in 

doth surface. 5 the.range of from 0.01 MPa (megapascal) to 0.7 MPa. The 

PIG. 6 is a timing chart showiag an example of the tuning preEBure of pure water can be set in the range of bom O.I 

atwhidi the fluid mixture is sprayed in the polisher in which MPa to 0.3 MPa» The pressure of nitrogen gas and thai of 

the pDHEbing Bur&oe deaning melhod according to the pure water can bo set indcpcndeatly of each other, Altbou^ 

pccaeot inveotiisi is carried out ^ ^ embodiment both the pure water line and the nitrogen 

HG^ 7 is a timing diart G^iowiag another example of fiie lo ^ ^ manually-diiven regulators, eadi line may use a 

timing at whidi the fluid mixture is sprayed ia the polisher regulator capable of changing the set pressure on the basis 

in which the polishing surface deaniog method according to of an external signal In the case of using legulators driven 

the present invention is cairled out. ^ ^ basis of external signals, the pressures of pure water 

FIG. 8 is a diagram showing an example of the installation «nd nitrogen gas can be changpd for each polishing process 

of mixing spray nozzles in the polisher in whidi the pol- 15 according lo signals from a controller (not shown), 

ishing surface deaning method according to the pcesrat Whenpure water is supplied by using booster equipment, 

invKition is canied out the pressure of pure water can cc&dily bo raised up to 1.0 

DETAILED DESCRIFnON OP THE However boosting the pressure fa excess of this level 

TNVENTT fiN" ^ always effective because it would be necessary to use 

20 special equipment in order lo inccoaso the prosBure icsis- 

Embodimeots of the present invention will be described lanoe of the supply system. In this embodiment, the pressure 

hdow in detail wifli re&renoe to the acnon^anying draw- of niCrogwi gas a set at 035 MPa, and the pressure of pure 

ing& wafer at 0.1 MPa. 

is a c^hematie view showing a structural example ihe structures of miTrrng spray nozzles 7 will be described 

of a polisher in whidi the polishing surface cleaning method ^ below with refwenoe to FIGS. 2 and 3, The mixing spray 

according to the present invention is earned cut In this nozzle 7 shown in FIG. 2 has a nozzle body IS provided 

polisher, pure water is used as a cleaning liquid, and nitrogen therein with a mixing part 13, which is a space for mixing 

gas is used as a gas mixed with the cleaning liquid, by way together a liquid and a gas. The nozzle body 15 is provided 

of example. However^ the cleaning liquid used in this wilb a liquid supply opening 12, a gas supply opening U, 

embodiment is not necessarily limited to pure water but may, ^ and a fluid mixture discharge opening 14. Nitrogen gas is 

for example, be an abrasive liquid used for polishing or a supplied to the gas supply opening 11 at a predetermined 

chemical liquid for deaning. Itie gas mixed with a deaning pressure (0.35 MPa in this embodiment), and puie water is 

liquid 18 not necessarily limited to nitrogen gas but may be, suppHod to the liquid supply openiog 12 at a predetermined 

example, con^resB&d air or steam having oil mist and pressure (0<1 MPa in this embodiment). Consequently, the 

partides.removed thece&om through a filter member (not 35 nitrogen gas and the pure water ace mixed together m the 

shown). mixiqg part 13, aisd the resulting fluid mixture is sprayed 

In FIG. 1, a polishing table 1 has a polishiag doth 2 from ^e fluid mbcture discharge op«iing 14 with the total 

bonded to the top thereof. A dresser 3 regenerates the pressureof the oitrogen gas and the pure water. Hie ang^e at 

polishing surface of the polishing doth 2. The polishing whidi the fluid mixture is sprayed from the mixing spray 

table 1 rotates about a rotating shaft Id. The dresser 3 rotates 4Q nozzle 7 is determined by the configuration of the fluid 

about a rotating shaft 3a. When the polishing suiface of the mixture discharge opening 14. 

polishing cloth 2 is to be regenerated, the dresser 3 is pressed The mixing spray nozzle 7 shown in FIG. 3 has a conical 

against the polishing surface of the polishing doth 2 with a nozzle body 16 in which a liquid supply pipe 17 is dicposed. 

prodotorminod pressure, and the polishing surface is rogcn- A gas supply opening 16a is provided at one end (rear end) 

erated (dressed) by relative motion between the policing 45 of the nozzle body 16, and a gas discharge opmfr^ 16d is 

doth 2 and the dresser 3, provMed at the other end (forward end) of die nozzle body 

A plurality (four in the ilfusuated exaa^Ie) of mixing 16« A liquid s\^Iy opening 170 is provided atone end (rear 

spray nozzles 7-1 to 7-4 are disposed above the polishing end) of the hquid supply pipe 17» and a liquid disdiarge 

table 1. The mixing spray nozzles 7*1 to 7-4 mix togi&ther opening 171? is provided at the other end (&rward end) of the 

pure water and nitrogen gas and spray the resulting fluid s\) liquid supply pipe 17. Nitrogen gas is supplied Co Che gas 

mixUue on the polishing surface of the polishing doth 2. Ihe supply opening 16a at a predetermined pressure (035 MPa 

mixing spray noz^es 7-1 to 7>4 are supplied with nitrogen in this embodiment), and pure water is supplied to the Uquid 

gas from a nitrogen gas sipply source 4 through aa air- supply op raiing 17a at a predetermioed pressure (0.1 MPa in 

operated valve 6 after the pressure thereof has be» adjusted this emlicidim^t). Consequently^ the pure water discharged 

through a regulator 5. The mixing spray no^es 7-1 to 7-4 55 from the liquid discharge opening lib is caught in the 

are also supplied with puse water fiom a pure water s\^Iy nitrogen gas from the gas discharge opening l€b and s&ot 

source % through an air-operated valve 10 after the pressure out as a spray with the pressure of the nitrogra gas. The 

thereof has been a<$usted through a regulator 9. In each angle at which the fluid mixture is epraycd from the mixing 

spray nozade^ the supplied liquM is formed into fine paitzdes spray noz^e 7 is deteanined by &e coi^guration of the gas 

or solidified into fine paitides or evaporalied (i,e. the liquid $0 discharge op^iing 16& 

is atomized) by changing various parametos sudi as the FIG. 4 are diagrams lowing loois of a spray of fluid 

p lessuie of Che liquid and/or the gas^ t^np erature, and nozzle mixtare &om a mizing spray nozzle 7. RG. 4a b a side view 

opfiguration^ and a mixture of liquid and gas components showing the configuration of the spray of fluid mixture as 

is sprayed firom the nozzle toward the poliGixing talde 1 with seen from a side th^^fl FIG. 4^ is a plan view ^wing the 

a predetermined cflrectional property. 55 configuration of the spray of fluid mixture on the polishing 

When the polishing surface is reg^^ated (dressed) by doth surface as seen &om above. FIG. 4c is a graph showing 

relative motion between flie polishing doth 2 andflxedresser the flow distrflnition of the fluid mixture. A spray of fluid 
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mixture IS &om the mixing spray nozzle 7 spreads &t the 
spray angle 6 and impinges on the top surface of fh& 
polishiog doth 2. Because the fluid mixture 18 needs to be 
sprayed on the whole surface of the rotatiog poIishiDg cloth 
2» It is preferable that the ^iray angle € be widened* and a 
plurality of mixiiig spray oozzlfifi 7 having a spray ang^ of 
45^ to 75^ Bhould be used (a total of &ur mixhig qiray 
nozzles 7-1 to 7-4 ace used in FIG» 1). 

On the surface of the polishing clolh 2, the fluid mixture 
18 assumes an oval shape as shown in FIG. 4^2. The flow 
distribution of the fluid mixture 18 on the surface of the 
polxshing cloth 2 is approximately unifomi at the central 
portion, ^elusive of both encb a tr^ezoidal flow 
distribution), as shown in FIG. 4c. 

FIG. 5 is a diagram showing spots where sprays of fluid 
mixture 18 impinge oo the surface of the polishing doth 2, 
Th& locuB 19 of a spray of fluid mixture 18 impinging oo the 
surface of the polishing cloth 2 can be regarded as having an 
angle a with respect to the rotational direction A of the 
poIishiDg table 1. A suitable angle a is 45^ with respect to 
a direction perpendicular to the rotational direc^on Aof the 
polishing table 1. Further, the mixdng spray nozzles 7-1 to 
7-4 are arranged so that the end portions of each pair of 
z^Kcai sprays of fluid auxtuce 18 overlap each other as 
seen from a side. With this arrangement^ the fluid mixture 18 
can be sprayed on the surface of the po&hing ^otb 2 with 
a uniform flow distribution* 

The timing at which the fluid mixture 18 is sprayed will 
be described below with reference to FIG. 6. The fluid 
mixture 18 is sprayed after the completion of polishing of a 
wotlcpieoe^ e.g. a semioonductar wafer (Le. aflter the top dug 
has been lifted). Mote Sfpccifically, at (he same time as the 
dresser 3 lands on the surface of the polisiiing doth 2 to 
begin dressing, the mixing spray nozzle 7 is turned on to 
spray the fluid mixoue 18. It is preferable that the spraying 
of the fluid mixture 18 should not be stopped immediately 
aftn Ihe completion of dressiqg (Le. immediately after the 
dresser 3 has been lifted), butcleaning with the fluid mixture 
18 should be perGotmed satigEaclorxly. If the period of time 
for deaning (TI) with the fluid mixture 18 after the compIe> 
tion of dressing is long^ the time s^ent on the polishing 
process lengthens, "niercfore^ the deaning time TL should 
preferably be cestiictcd to within 10 seconds. Wsuste liquid 
remaining on the polishing table 1 is centri&gally removed 
from the polishing surface by increasing the number of 
revolutions of the polishzrig table 1. Accordingly, no dean- 
ing reskbe is I^t on the polishing surface. 

Tne fluid mixture spray timing may also be such that, as 
shown in FIG. 7, after the con^letion of polishing (i>e. aft^ 
the top ring has been lifted) and before dreGsing is started, 
the mixing spray no^e 7 is turned on to begin spraying of 
the fluid mixture 18> and aft^ a predetermined period of 
time T2 has elapsed, dressing is started (ie. the dresser 3 is 
bwered). Thus, after the completion of poMung^ the fluid 
mixture 18 is sprayed for a predetermined period of time T2 
to remove the polishing shirry from the surface of the 
polxshbg doth 2, and thereafter, dressing is performed. 
this amngficaooilt the dresser 3 can be prevGoted &om being 
corroded by the pQlishiog durcy^ and the lifetime of fiie 
dresser 3 can be increased. HowcvR,careinnstbetakNithat 
th& set time T2 will cot be excessively long, because 
spraying of Che fluid nnxture 18 b^ore dressing also loigth- 
ens the time ^eot on the polishing process. 

FIG. 8 IS a (flagram showing another example of the way 
in vbidi mixing q)ray nozdes are installed. As iUustrated in 
the figure^ mixing ^prtf nozzles 7-1 to 7-4 are secured to a 
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mounting member 21 for mounting an abrasive liquid supply 
nozzle 20 for supplying an abrasive liquid to the sur&ce of 
the polishing doth 2 or a chemical liquid supply nozzle (not 
shown) for supplying a diemical liquid (rinsing Hqui^. 

5 With this arrangement, it is possible to shunt a gas supp^ 
line 22 and a iiqilid supply Line 23 for supplying nitzogen gas 
and pure water to the mixing spray nozzles 7-1 to 7-4 at the 
same time as the abrasive liquid supply nozzle or the 
chemical liquid supply nozzle is shunted. After the comple- 
tion of polishing ^efore the top ring is Iified), the mixing 
^ray nozzles 7-1 to 7-4 are opiated to begin spraying of the 
fluid mixture 18 so as to remove the abrasive mat^al 
r«naining on the polishing table 1, whereby it is possible to 
prev^t over-polishing and to stabilize the polishing rate. 

In the foregoing embodim^ts, (he present invention has 
be^ described with regatd to an example of cleaning a 
polishing surface of a polisher that is formed by a polishing 
cloth 2 bonded to the top of a pohshing table I. However, the 
present invention is not necessarily limited to the described 
embodiments but may also be applied to the process of 

^ cleaning an abrasive wheel surface of a polisher having an 
abrasive wheel secured to the top of a polishing table. 

As has been stated above» the present invention provides 
the following advantages. 

^ According to the present invention, a fluid mixture of a 
cleaning liquid and a gas is sprayed on the polishing surface, 
whereby the polishing residue on the polishing siuface is 
scraped off by the gas in the fluid mixture and further 
washed away by the cleaning liquid. Userefore, the polish - 
ing residue on the polishing surface is removed almost 
completdy. Acooidingly, the polling surface deaned by 
this method is unlikely to damage a woxkpiece in the 
subsequent polishing process and can maintain stable pol- 
ishiog performance. 

3j According to the polishing surface deaning apparatus of 
the present jnventfoziy a fluid mixture of a deaning liquid and 
a gas is sprayed on the polishing surface from a mixing spray 
nozzle, wherc^^y the polishing cesidue on the polishing 
surface is scraped off by the gas in the fluid mixture and 
further washed away by the deaning liquid. Tberefore, the 
polishing residue on the polishing surface is r^oved almost 
completely. Accordingly, the polishing surface deaoed by 
this apparatus is unlikely to damage a worlqpiece in the 
subsequent polishing process and can maintain stable pol- 

45 ishing perfbrmanoe* 

If the polishing suiface deaning apparatus is provided 
with a pressure oontroUu' foe iodependendy controlling the 
respective pressures of a cleaning Hquid and a gas supplied 
to the mi3dng spray no^e, it is possible to effect desired 

so control of the ratio between the deaning liquid and the gas 
in the fluid mixture and the ^ay speed of the fluid mixture 
and hence possible to control the cleaning action on the 
polishing surface as desired* 
Hie mixing spray nozzle may be secured to a mounting 

55 member for mounting an abrasive liquid supply nozzle for 
supplying an abrasive Hquid to the polisiiiag surface or a 
chemical liquid supply nozzle for siq>plying a diemical 
liquid to the poH^iing surface. This arrangement makes it 
pcBS&le to shunt a gas si^Iy line and a liquid supply line 

«p at the same dme as the abrashw liquid supply nozzle or the 
chKsical liquid supply nozzle » shunted. 

It should be noted that the present invention is not limited 
to the foregoing embodimoits but can be modified in a 
varied of ways. 

65 What is claimed is: 

1. A poIiiduQg surface deanmg method oomprismg the 
st^ of: 
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polishing a woikpiece to be polished by presssing said 
workpiccc to a polishiag surfaco and goncratiog rok- 
tive motioD between them, 

dressLogsaidpoIishkigsurfu^eby a. dcessec aftj» the stfip 
of poling, ^ 

spraying a fluid mixture of a cleaning liquid and a ga$ 
fhiou^ a mixture spray nozzle to said polishing sur- 
face ^om fh& time that said diosser starts dressing; 

ending spr&y of said fluid mixture through said miziiig 
spray nozjde vrbctL a given time is kpsed after ending 


2. A polishing surface cleaning method comptising Che 
steps of: 

polishing a workpiece to be polished by holding the 25 
woikpieoe by a top ring to press it against a polishing 
surface and generatiDg relative motion between said 
woikpieoe and said polishing surface^ 

dressing said polishing surface by a dresser aftra the step 
of polishing, and 20 

spraying a fluid mixture of a cleaning liquid and a gas 
through a mixing spray nozzie to said pohshing surface 
&om the time that said top ling xdses after polishing. 

3. A polishing sucf ace cleaning method comprising Sie 
steps of: ^ 

poliahii^ a woikpiooe to bo polished by pressing said 
wor^iece to a polishing surface and generating rela- 
tive motion between them, 

dressing said polishing surface by a dresser after the step 
of poli^iing, and 

spraying a fluid mixture of a cleaning liquid and a gas 
through a mixing spray nozzdc to sa^ poHdung surface 
before the step of dressing starts, 

ending spray of said fluid mixture through said mixing 35 
spray no^e when a. given time k^>sed aft«' ending of 
dressing. 

4. A polishing surface cleaning metbcd for use in a 
polisher in which & workpiece is pressed against a polishing 
surface of a polishing table to polish said worlqpiece by 40 
relative motion between snd poHshing surface and said 
workpiece, said method comprising die steps of: 

preparing a fiuid mixture of a cleaning liquid and a gas; 
graying said fiuid mixture on said polishing surface to 
dean it; and 

dressing the polishing surface during said spraying. 

5. The method of cUim 4, wherein said dressing rads 
b^ore said spraying. 


45 


6. Hie method of claim S, wherein said dressing staits 
after said spraying. 

7. Hie method of claim 4. wherein said dressing slaifs 
after said spraying. 

B. A polishing surface cleaning apparatus for use in a 
polisher in which a workpiece to be polifi&ed is pressed 
against a polishii^ suifaoe of a polishing table to polish the 
woikpiece by relative motion between the polishii^ surface 
and the workpiece, said apparatus con^iising: 

a mixing spray nozzle structure to mix together a cleaning 
liquid and a gas to form a fluid mixture and to spray the 
fluid mixture; 

a gas supply fluidly connected with said mixing spray 
nozde; 

a liquid supply fluidly connected with said mixing spray 
nozzle; and 

pressure regulators and valves for controlling supply of 
gas and liquid from said gas supply and said liquid 
supply to said mixing spray nozzle; 

wherein said mixing ^ray nozzle comprises a nozde 
body having a mixing space, a liquid supply Ojp^ing, 
a gas supply opening and a fluid mixfuoe d^chatg^ 
opening, 

9. A polishing surface cleaning apparatus for use in a 
polisher in which a workpiece to be polished is pressed 
against a polishing surface of a polishing table to polish the 
workpiece by relative motion between the polishing surface 
and the workpiece, said apparatus comprising: 
a mixing spray no^ structuce to mix togetk» a cleaning 
liquid and a gas to form a fluid mixture and to spray the 
fluid mixture; 

a gas supply fluidly connected with said mixing spray 
nozzle; 

a hquid supply fluidly connected with said mixing spray 
nozzle; and 

pressure reguIalDxs and valves for onntrollii^ si^Iy of 
gas and liquid from said gas supply and said liquid 
supply to said mixing spray nozzle; 

wherein said mixing spray nozzle comprises a conical 
nozzle body having a liquid supply pipe therein^ a gas 
arpply opening at a rear end of said nozzle body» a gas 
discharge opening at a forward end of said nozzle body, 
a liquid supply opening at 1 rear end of said liquid 
supply pipe and a liquid discharge ppming at a forward 
end of said liquid supply pipe. 

$ « « 9 ¥ 


11/9/04, EAST version: 2.0.1.4 


